Furanones, potential agents for preventing Staphylococcus epidermidis biofilm infections?
Staphylococcus epidermidis is often associated with biofilm infections related to medical implants. The aim of the present study was to find furanones that decrease biofilm formation without irritative or genotoxic effects, or effects on S. epidermidis growth. After screening including bioluminescence and biofilm assays, 2 furanones out of 11 were chosen for further studies. MIC values of the two furanones were established to determine whether biofilm inhibition effects were ascribed to inhibition of bacterial growth. To further investigate interference with communication, the effect of the furanones was tested in the presence of the autoinducer-2 precursor (S)-4,5-dihydroxy-2,3-pentanedione. The furanones were tested for possible irritative effects by the Hen's egg test chorioallantoic membrane procedure. Finally, potential genotoxic effects in mice were assessed by a membrane array, and effects on global gene expression were investigated by using a microarray representing 30,000 genes of the mouse genome. From the bioluminescence assay, 4 furanones out of 11 were chosen for further biofilm analyses. Biofilm formation by S. epidermidis was significantly decreased by the four furanones tested at concentrations not affecting microbial growth. Two furanones were chosen for further studies: one that decreased biofilm statistically more than the others and one containing two bromo substituents. The two furanones were found to be non-irritative and non-genotoxic at the concentrations used. Furanones may inhibit biofilm formation through interference with quorum sensing and thus represent promising agents for protecting surfaces from being colonized by S. epidermidis.